Intracellular calcium and pathophysiological changes in cerebral ischemia.
The role of calcium as a mediator in neuronal death during ischemia is now quite strong. Evidence supporting this link included studies in cell cultures, measurements of calcium accumulation in the mitochondria during ischemia as well as direct measurements of shifts in extracellular calcium using microelectrodes. Since high concentrations of intracellular free calcium have been hypothesized to lead to neuronal damage, direct in vivo measurements of this parameter in ischemia are important. The studies outlined demonstrate that changes in intracellular free calcium occur in focal ischemia and describe the time course of these changes. They indicate that cellular damage can be attenuated by the use of agents that block calcium channels (both voltage-sensitive and receptor-operated) and support the concept that these agents owe their beneficial effects to their ability to reduce the accumulation of intracellular calcium.